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(57)Abstract: 

PURPOSE: To obtain a gas-liq. separation filter having 
no movable part and capable of being used as gas and 
liq. filters by placing a hydrophobic porous hollow-fiber 
membrane with the open end directed to a gas outlet 
and a hydrophilic porous hollow-fiber membrane with its 
open end directed to a liq. outlet in a vessel in adjacent 
to one another. 

CONSTITUTION: At least a fluid inlet 2. a gas outlet 3 
and a liq. outlet 4 are provided to a vessel 1. A 
hydrophobic porous hollow-fiber membrane 5 with one 
end sealed or converged in the shape of a U and with 
the open end directed to the gas outlet 3 is airtightly 
fixed in the vessel 1 by a fixing member 7, and a 
hydrophilic porous hollow-fiber membrane 6 with one 




end sealed or converged in the shape of a U and with " r .r..r -aJ; 

the open end directed to the liq. outlet 4 is fixed by a ^ ^ . ! 

fixing member 8. The membranes 5 and 6 are brought as J 
close to each other as possible. As a result, the 
membrane 5 is impermeable to water, the membrane 6 is 

impermeable to gas, both membranes 5 and 6 are impermeable to solid fine particles, and a gas- 
liq. separation filter is obtained. 
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* NOTICES * 

JPO and NCZPl are no^ responsible £or any 
daxnages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The vapor-liquid-separation filter which is arranged and becomes so that it may have the container 
which has a fluid inlet port, a gas outlet, and a liquid outlet, the hydrophobic porosity hollow fiber which 
turned the opening edge to the gas outlet, and was airtightly fixed by the holddown member, and the 
hydrophilic porosity hollow fiber which turned the opening edge to the liquid outlet, and was airtightly fixed 
by the holddown member and a hydrophobic porosity hollow fiber and a hydrophilic porosity hollow fiber 
may adjoin within a container, 

[Claim 2] Operation of the vapor-liquid-separation filter which pours in water into the container of a vapor- 
liquid-separation filter according to claim 1, is made to carry out humidity of the hydrophilic porosity 
hollow fiber, and is characterized by removing water subsequently, supplying a gas including Myst to the 
fluid inlet port of this vapor-liquid-separation filter after an appropriate time, and obtaining a clarification 
gas fi-om a gas outlet. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the vapor-liquid-separation filter which can be used also as 
a liquid filter which can use as an air filter for dust and the Myst cut, and has the cellular removal engine 
performance especially about a vapor-liquid-separation filter. 
[0002] 

[Description of the Prior Art] In recent years, although the compressed air is used as Ayr for a drive in 
various kinds of devices, it is required that the compressed air applied to precision mechanical equipments, 
such as a micro cylinder, or spray gun paint should be clean to altitude, and it is required dust is not not only 
contained, but that waterdrop etc. should be cut completely. 

[0003] What builds in a hydrophobic porosity hollow fiber is known as an air filter used for removing dust, 
waterdrop, etc. fi-om gases, such as such the compressed air. however, when a hydrophobic porosity hollow 
fiber carries out long duration use to the gas containing many waterdrop in order not to penetrate water, it is 
liquid between hollow fibers — there was a trouble that a ball was formed and gas stopped being able to 
penetrate a hollow fiber easily gradually. 

[0004] Moreover, although the thing using the hydrophilic porosity hollow fiber as a filter for removing 
impurities, such as a solid particle, fi-om liquids, such as pure water, was used, when air bubbles were 
mixing into the liquid, on the film fi-ont face, air bubbles adhered and these air bubbles became the failure of 
this transparency of liquid in order not to penetrate a hydrophilic hollow fiber. Furthermore, in order to 
extract such air bubbles, even if degassing was arranged, when it was not the device of a fixed mold, gases 
might not gather for a degassing device depending on the location or the include-angle direction of a device, 
and Ayr might not fall out. 
[0005] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is the thing of simple structure 
without moving part, and is to offer the vapor-liquid-separation filter which can be used also as a liquid 
filter also as a gas filter. 

[0006] The purpose of this invention omits dust and Myst with high degree of accuracy, and is to offer the 
gas filter with which gas transparency resistance cannot go up easily. 

[0007] Other purposes of this invention are to offer the liquid filter which removes solid impurities, such as 

a particle, from a liquid, and can also cut the air bubbles in a liquid. 

[0008] 

[Means for Solving the Problem] That is, this invention is a vapor-liquid-separation filter which is arranged 
and becomes so that it may have the container which has a fluid inlet port, a gas outlet, and a liquid outlet, 
the hydrophobic porosity hollow fiber which turned the opening edge to the gas outlet, and was airtightly 
fixed by the holddown member, and the hydrophilic porosity hollow fiber which turned the opening edge to 
the liquid outlet, and was airtightly fixed by the holddown member and a hydrophobic porosity hollow fiber 
and a hydrophilic porosity hollow fiber may adjoin within a container. 

[0009] Moreover, the operation of the vapor-liquid-separation filter of this invention is an approach which 
pours in water into the container of the above-mentioned vapor-liquid-separation filter, is made to carry out 
humidity of the hydrophilic porosity hollow fiber, and is characterized by removing water subsequently, 
supplying a gas including Myst to the fluid inlet port of this vapor-liquid-separation filter after an 
appropriate time, and obtaining a clarification gas from a gas outlet. 
[0010] 

[Function] A hydrophobic porosity hollow fiber does not make water penetrate, and, on the other hand, a 
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hydrophilic porosity hollow fiber does not make a gas penetrate under a damp or wet condition (condition 
that the inside of film pore was full with water). Of course, a solid particle does not make both hollow fibers 
penetrate. Therefore, if gases, such as compressed gas, are supplied to the fluid inlet port of the vapor- 
liquid-separation filter of this invention, the clarification gas into which dust and Myst were cut will flow 
out of a gas outlet, and Myst will be collected fi-om a liquid outlet as liquid. Moreover, if liquids, such as 
pure water, are supplied to a fluid inlet port, the liquid from which a p£uticle and air bubbles were removed 
will be obtained from a liquid outlet, and air bubbles will be discharged as a gas from a gas outlet. 
[0011] 

[Example] Hereafter, with reference to a drawing, it explains about the vapor-liquid-separation filter of this 
invention. 

[0012] Drawing 1 is the type section Fig. showing an example of the vapor-liquid-separation filter of this 
invention. The container 1 has the entrance of at least three fluids, the fluid inlet port 2, the gas outlet 3, and 
the liquid outlet 4. In this example, each one entrances [ two or more ] of every may be prepared, 
respectively, although arranged. Moreover, although the gas outlet 3 and the liquid outlet 4 are arranged 
towards the opposite direction, they can also set up these locations freely. 

[0013] In the container 1, the hydrophobic porosity hollow fiber 5 and the hydrophilic porosity hollow fiber 
6 are arranged. An end is closed, or it converges in the shape of U character, and the hydrophobic porosity 
hollow fiber 5 tums the opening edge to the gas outlet 3, and is being airtightly fixed by the holddown 
member 7. On the other hand, an end is closed similarly, or it converges in the shape of U character, and the 
hydrophilic porosity hollow fiber 6 tums the opening edge to the liquid outlet 4, and is being airtightly fixed 
by the holddown member 8. 

[0014] The hydrophobic porosity hollow fiber said to this invention is a porosity hollow fiber manufactured 
considering hydrophobic polymers, such as polyolefine, as a substrate, and what cannot penetrate the water 
as a liquid under ordinary temperature ordinary pressure is said (it abbreviates to the "hydrophobic film" 
hereafter). On the other hand, a hydrophilic porosity hollow fiber does not ask the situation of the technique 
of the substrate polymer which constitutes the film, and hydrophilization, but means the porosity hollow 
fiber which can penetrate the water as a liquid under ordinary temperature ordinary pressure (it abbreviates 
to "the hydrophilic film" hereafter). As for each pore of these hollow fibers, it is desirable that an average 
aperture is 1 micrometer or less. 

[0015] Although especially the arrangement ratio of the hydrophobic film and the hydrophilic film can be 
selected freely, without being limited, that to which it enlarged the rate of the hydrophilic film again when 
what enlarged the rate of the hydrophobic film when the vapor-liquid-separation filter of this invention was 
used as a gas filter used as a liquid filter is used. 

[0016] It is appropriate for the arrangement mode of the hydrophobic film within a container, and the 
hydrophilic film that each one 1 hollow fiber is adjoined and arranged as much as possible mutually, and 
being arranged in the condition of approaching and contacting is desirable. It is a mode arranged so that 
each hollow fiber may become parallel, the desirable mode which adjoins and arranges the hydrophobic film 
and the hydrophilic film contacting mutually the hydrophobic film converged in the shape of U character, 
and each hydrophilic film, and making it overlap from ******^. the gas outlet which is each other, and a 
liquid outlet, as shown in drawing 1 . 

[0017] While a holddown-member agent carries out support immobilization of the hydrophobic film or the 
hydrophilic film, it functions as a diaphragm which divides airtightly a fluid entrance side, and a gas outlet 
and a liquid outlet side, and what usually stiffened liquefied resin, such as an epoxy resin, an unsaturated 
polyester resin, and polyurethane, is used. 

[0018] If it supplies a gas including many Myst into a container from the fluid inlet port 2 in using the 
vapor-liquid-separation filter of this invention as a gas filter, Myst will adhere to a hollow fiber front face. 
Since water cannot penetrate the hydrophobic film, Myst on a film front face grows gradually, and serves as 
waterdrop. If the hydrophilic film of water permeability with which this waterdrop approaches and exists is 
contacted, waterdrop moves toward the hydrophilic film with the surface tension of water, and after 
penetrating the hydrophilic film, it will be discharged from a fluid outlet. Thus, waterdrop is removed from 
the film front face of the hydrophobic film, and the film surface product of enough hydrophobic film for 
gaseous transparency is secured. Since the migration phenomenon of such waterdrop does not arise unless 
the hydrophobic film and the hydrophilic film approach and exist, waterdrop cannot be removed from the 
whole front face of the hydrophobic film. The pure gas from which Myst and the dust which penetrated the 
hydrophobic film were removed on the other hand is emitted from a gas outlet. 

[0019] To use the vapor-liquid-separation filter of this invention as a gas filter, in advance of the beginning 
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of using, it is necessary to give the hydrophilic film as a damp or wet condition. Since the gas supplied in 
the container will penetrate the hydrophilic film if the hydrophilic film is under dryness, a gas will leak and 
come out also from a liquid outlet. What is necessary is just to drain, after once pouring in water and wetting 
the hydrophilic film into a container, in order to make the hydrophilic film into a damp or wet condition 
most simply. 

[0020] Moreover, if it supplies the liquid containing air bubbles into a container from a fluid inlet port in 
using the vapor-liquid-separation filter of this invention as a liquid filter, since air bubbles cannot penetrate 
the hydrophilic film, they will adhere to a film front face. If air bubbles grow, they will move up by 
buoyancy, but since the hydrophobic film will be contacted before air bubbles grow and move if the 
hydrophobic film and the hydrophilic film are close, a gas penetrates the hydrophobic film and is emitted 
from a gas outlet. Therefore, the gas in a container can be emitted outside irrespective of the sense include- 
angle situation of a vapor-liquid-separation filter. On the other hand, the liquid from which a solid impurity 
and air bubbles were removed is taken out from a liquid outlet. 
[0021] 

[Effect of the Invention] The vapor-liquid-separation filter of this invention is the thing of simple structure 
without moving part, and can be used also as a liquid filter also as a gas filter. 

[0022] When it uses as a gas filter, it is hard to produce the fall of the effective film surface product by the 
Myst adhesion, and a pressure loss is very small. Moreover, when it uses as a liquid filter, regardless of the 
sense include angle on which the filter is put, a gas can be extracted out of a container from a gas outlet. 
Moreover, since a gas hardly stores in a filter, there is no possibility that the engine performance of the 
hydrophilic film in a filter may be spoiled. 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 




[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



8/7/2006 



